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Reflex Sympathetic Dystrophy has been
described under various different names such
as ShoulderRhand Syndrome, Causalgia, Su..
deck's Atrophy and several others (Bonica,
1973). However, the underlying pathophysi..
ology seems to be similar in all and relates to
an abnormality in sympathetic outflow to the
limb as a primary disturbance. Therefore, the
term Reflex Sympathetic Dystrophy appears
to be an appropriate general term for all of
these conditions. However, there are always
quite diverse symptoms relating to disordered
physiology outside the Sympathetic Nervous
System as a result of pain and disuse. The
presenting symptom in these patients is al-
most invariably a severe burning pain, which
tends to divert the attention away from the
abnormalities of sympathetic activity in the
limb.
In a recent retrospective study in which
over 17,500 operative procedures were sur·
veyed, 506 patients were diagnosed and
treated for Post..traumatic Sympathetic Dys-
trophy (Kleinert et al., 1973).
It has been reported that this condition can
he successfully treated by a series of Stellate
Ganglion blocks (Carron and Weller, 1974).
It has also been claimed that mild forms of
this condition respond quite adequately to
physiotherapy (Kleinert, op. cit.).
During the last eighteen months, ten patients
presenting at the Pain Clinic satisfied Bonica's
criteria for diagnosis of Reflex Sympathetic
Dystrophy.
The following study was undertaken to
assess the relative role of physiotherapy as
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an adjunct to Stellate Ganglion blocks and
also to determine the role of more extensive
temporary denervation by Brachial Plexus
blocks.
FIGURE 1
The deformed hand of a woman who develo-ped Re-
flex Sympathetic Dystrophy 15 years ago following
the amputation of an infected finger..
SUBJECTS
Patients were studied in the random order
in which they presented and were accepted
if they satisfied the symptomatic description
presented by Bonica and also had clear..cut
objective evidence of increased sympathetic
activity, that is, abnormalities in skin tern..
perature, capillary pulse amplitude and sym..
patho..galvanic response.
For objective assessment the following eight
techniques were used:
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X-rays of these joints were valuable diag-
nostically as well as in the assessment of the
severity of the condition.
Thermography. An A"G.A. thermovision
680 infrared camera was used to record the
temperature patterns of the affected limb.
Sympatho-galvanic Testing. This is a
method of evaluating sympathetic response to
stimulus. By means of an E.C.G" machine at-
tached via leads to electrodes on the palmar
and dorsal surfaces of the hand the time lag
and change in skin resistance in response to
a pinch on the skin stimulus could be re-
corded as an electrical response causing a
positive and negative deflection on Cardio-
graph paper"
Assessment of Personality Profiles. A psy-
chologist using the M.M.P.I. techniques tested
each patient (Dahlstrom and Walsh, 1960).
lVleasurement Of foint Range. The active
and passive ranges of all the joints of the
affected upper limb were recorded prior to
and following treatments. The range of move-
ment of the joints of the unaffected limb were
also noted for comparison.
Skin Temperature Recording.. A thermistor
probel was attached to the tip of a finger of
the affected hand and variations in skin tem-
perature were recorded and compared with
recordings from a similar probe attached to
the unaffected hand.
Measurement jot Capillary Pulse Amplitude.
A digital photo plethysmographic device2 was
attached to the thumb of the affected hand
and variations in capillary pulse amplitude
were recorded.
Colour Photography. Photographs of the
palmar surface of the hands were useful t<J
compare the differences in colour between the
affected and the unaffected hands.. Also trophic
changes and deformities were noted"
X-rays of the Wrist and Shoulder. Patients
with Reflex Sympathetic Dystrophy may have
osteoporotic changes, most comm-only at the
site of the wrist or shoulder joints, therefore,
TREATMENT REGIMES
Physiotherapy
When a patient was treated with physio-
therapy alone, techniques which would be
expected to produce large fibre stimulation
were used: transcutaneous stimulation
(Shealy, 1974), vibration, clapping and brush-
ing" All techniques were performed strictly
lYellow Springs skin probe and C"LG. Telethermo- within the limit of pain.
meter.~Telectronics.physiologic monitor dual finger pulse Patients were treated firstly with the above
plethysmograph. techniques, and later exercises and/or passive
TABLE 1
PATIENT'S DATA PRIOR TO TREATMENT
cPatient Age Sex Predisposing Condition Duration of SympathetiNo. Dystrophy at Diagnosis
1 47 F M.V.A. 7 years
2 36 F Minor trauma to medial epicondyle 41 years
3 37 F Fell on to affected limb 14 months
4 47 F Impacted fracture of surgical neck of
humerus 14 months
5 19 M Surgical drainage of osteomyelitis of
wrist 71 months
6 60 F Comminuted fracture of elbow 6! months
7 61 F Carpal tunnel release 7 weeks
8 63 F Comminuted fracture of proximal shaft
of humerus 9 weeks
9 38 F Blow to carpo·metacarpal joint of right
thumb 7 weeks
10 54 F Post·dehridement of amputati<ln wound
of fingers 8 weeks
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FIGURE 2
+
AFFECTED HAN D(lE FT)
Following a series of Stellate Ganglion
blocks supplemented by physiotherapy for one
month, patients 1 and 2 regained a full range
of movement which was maintained.
A Thermogram of a patient with severe left-handed
vasoconstriction taken at room temperature. The
dark areas represent low temperature detection, and
therefore poor hlood flow, indicating the presence
of vasoconstriction. The light areas represent vaso~
dilatation. Right hand 29.1°C; left hand 26.5°C.
TABLE 2
RESULTS
Analysis of the data indicated that the most
useful division of patients was on the hasis
of duration of their Sympathetic Dystrophy
prior to commencement of treatment.
Category 1 included four patients whose
symptoms exceeded one year's duration. In
general they were characterised by: pro..
nounced or unduly prolonged burning pain,
hyperaesthesia and hyperalgesia, vasomotor
and sudomotor disturbances, usually mani-
fested by a pale vasoconstricted hand, delayed
recovery of function, and trophic changes..
Subjective and objective assessment of
patients in Category 1 following a long period
of physiotherapy alone, showed no improve..
went whatsoever.
mobilisations lvithin the pain-free range were
added.
Physiotherapy Plus Stellate Ganglion Blocks
Patients who showed no improvement then
received a series of five Stellate Ganglion
blocks at two-day intervals plus physiotherapy
as before.
Brachial Plexu,s Blocks
Patients who did not respond to physio..
therapy and Stellate Ganglion blocks and
who had a persistent restriction of movement,
were treated with Diagnostic Interscalene
Brachial Plexus blocks, to determine whether
the limitation of joint range was due to
muscle spasm only, or whether in fact some
other form of restriction was present.
In all cases., objective and subjective assess-
ments were made before and after treatment.
MEAN RESTRICTION IN DEGREES OF JOINT RANGE OF THE AFFECTED UPPER LIMB
Category 1
Patient Pre- Stellate Block Brachial Brachial Block
No. Treatment + Physio,. 1 Month Block + Physio. 1 Month
1 -80 M.F.R.M.
2 -40 M.F.R.M.
3 -200 200 F.R.M. M.F.R.M.
4 -100 70*
Mean 105
* - Denotes patients who discharged themselves at this stage of therapy and were lost to further follow up.
F.R..M. - Full range movement.
M.F..R.M. - Full range movement and maintained.
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Patient 3 made no improvement with that
regime of treatment and required a Brachial
Plexus block. This block was successful in
restoring a full range of movement and one
month later, with interim physiotherapy, the
full range had heen maintained.
Patient 4 improved, but discharged herself
and was therefore lost to follow up ..
The results of Thermographic studies on
patients were very interesting. Thermograms
are polaroid pictures of temperature pattern.,
It is worth noting that each patient's symp-
tomatic pain tended to coincide almost pre..
cisely with the areas on the Thermogram that
were the worst perfused.
Although patients in Category 1 had relief
of pain following treatment, there often
tended to be some fluctuating residual pain.
Category 2 included those patients with
symptoms of 6-12 months' duration. The re..
suIts of objective and subjective assessments
were similar to Category 1 however patients in
this group tended to he slightly more respon-
sive to treatment.. Residual pain which per-
sisted could often he subjectively relieved by
prolonged treatment with transcutaneous
stimulation.
Category 3 consisted of patients with symp..
toms of less than two months' duration.
The major differences between this category
and the others relate to the shorter duration
and lesser severity of symptoms.
With regard to peripheral sympathetic
activity, all patients in this category had a
peripheral vasodilatation rather than vaso-
constriction.
TABLE 3
MEAN RESTRICTION IN DECREES OF JOINT RANGE
OF THE AFFECTED UPPER LIMB
Category 3
Patient Pre- Stellate Physio
No. Treatment Block Only 1 Month
7 -40 M.F.R.M.
8 -235 M.F.R.M..
9 -130 M.F.R.M.
10 -60 M.F.R.M.
Mean 116
M.F.R.M. - Full range movement and maintained.
Following one month of physiotherapy,
patients 7 and 8 regained and maintained a
full range of movement. Patient 7, however,
Aust.J..Phrsiother.) XXllI, 2, June, 1977
had a recurrence of pain after two' months,
which was only responsive to a Stellate Gang-
lion block.
In general, the response to treatment of
patients in Category 3 was much more favour-
able, most having lasting pain relief. It is
thought that the early diagnosis and treatment
of these patients was the reason.
DISCUSSION
In patients with Sympathetic Dystrophy, it
is not known whether the pain following
trauma or surgery initiates an abnormally in-
tense and prolonged increase in sympathetic
discharge or whether intense vasoconstric-
tion and oedema due to hyperactivity of
sympathetic ,outflow is responsible for initi-
ating pain.
Regardless of the initiating cause, a method
of favourably affecting these abnormalities
appears to be modification of both sympathetic
activity and also sensory input from the pain-
ful area. This is in keeping with more modern
concepts of the modulation of pain hy dif-
ferent modalities of the nervous system and
at different levels of the nervous system. So it
is often necessary to use techniques of dis..
traction in an attempt to return the patient to
a normal range of activities.
Early in the disorder a dramatic alleviation
of objective signs, such as skin temperature,
can he obtained by Stellate Ganglion blocks,
and it is usually necessary to perform a series
of approximately five blocks at two-day in-
tervals.
Immediately after the Stellate Ganglion
block there is a drop in the skin temperature
-of the affected hand, due to the cold solution
of the injection stimulating the sympathetic
chain, and resulting in vasoconstriction. As
the block injection becomes effective, a steep
rise in skin temperature can be noted. The
skin temperature of the unaffected hand re-
mains stable throughout.
In patients diagnosed early, such as patient
10, Stellate Ganglion blocks alone appeared to
be effective, since the subsequent changes of
severe oedema and joint restriction, caused by
increasing pain, did not have time to develop.
In cases of longer duration although the evi..
dence of sympathetic over-activity is greatly
reduced following a course of Stellate Gang-
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lion blocks, the subjective and objective ab..
normalities often tend to persist to a varying
degree and require further treatment.
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FIGURE 3
A graph illustrating changes in the Skin Tempera-
ture of the hands of a patient with Reflex Sym-
pathetic Dystrophy following a Stellate Ganglion
hlock"
--- Right Great Finger.
------ Left Great Finger {affected side} ..
A satisfactory way to follow progress was
by measurement of j oint range. All patients
complained of varying degrees of pain, how..
ever, this was much more difficult to docu-
ment as would be expected for a subjective
complaint.
It was anticipated from the Melzack and
Wall Gate Theory of pain that any form of
treatment producing large fibre stimulation
would tend to inhibit the appreciation of pain
in the affected area. Physiotherapy was
chosen to satisfy this rationale. Painful forms
of active movement were avoided as were
painful stimulatory forms of therapy such
as counter-irritation. Large fibre stimulatory
techniques such as brushing, clapping and
vibration were employed and patients were
encouraged to exercise within their range of
comfortable movement.
The simple Vibrator was found to produce
the most marked subjective relief, however,
its limitations were desquamation of skin with
prolonged use and the inability of patients to
continue normal activities while holding the
apparatus.
The technique of transcntaneous stimu..
lation became available at this stage and was
substituted for vibration. It proved at least
equal in effectiveness and patients could re-
sume normal activities. The development of
flexible skin electrodes made application to
virtually any area of the body feasible and
with the electrodes fixed in position with
micropore tape, patients were able to carry
out a normal day's work. They were also able
to sleep pain..free with the transcutaneous
stimulator attached.
FIGURE 4
A NEUROMOD transcutaneous stimulator con-
sisting of a hattery-operated pulse generator, controls
for frequency land amplitude, very light leads and
flexible plastic skin electrodes.
A treatment of approximately half an hour
was found to he insufficient because although
relief was produced while the treatment was in
progress, longer term benefit did not ensue.
It was, therefore, important to be able to pro..
vide the apparatus to continue treatment in
the patient's home, in the first two categories
particularly. This home treatment was also
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advisable because of the dependent personality
type of these patients. Repeated visits for
treatment tended to reinforce their de-
pendence, whereas home treatment tended to
encourage independence.
Active exercises within the range of com-
fort of the patient proved to be sufficient
treatment for one patient in Category 3. It is
stressed that pain-free exercises tended to pro-
duce an improvement while exercises into the
painful range caused a deterioration. This is
in keeping with the Gate Theory, in that pain-
free exercises produce a very marked large
fibre input with a favourable inhibition of
pain transmission.
Patients in Categories 1 and 2 had been
treated with physical forms of therapy for a
considerable period of time with essentially
no response prior to presentation at the Pain
Clinic. These patients required Stellate Gang-
lion blocks to reverse quite severe peripheral
vasoconstriction with accompanying conges-
tion and oedema in the affected limb; in all
cases this was associated with an immediate
increase in the response to physical therapy
as indicated by their increased range of move-
ment.
Patients 3 and 5 had an initial improvement
but then made no further progress. A diag-
nostic Brachial Plexus block proved extremely
helpful in determining the contribution of
limitation of joint movement due to muscle
spasm. In patient 5 it was found that limita-
tion was entirely due to muscle spasm. Two
further Brachial Plexus blocks, combined with
an Outpatient programme of large fibre
stimulation and active exercises maintained
full range of movement.
In patient 3 full muscle relaxation following
a Brachial Plexus block demonstrated that
joint m,ovement was still restricted, presum-
ably hecause of adhesions. A manipulation
restored full range of movement, which was
maintained with a programme similar to that
mentioned above.
An awareness of the signs and symptoms of
Reflex Sympathetic Dystrophy is essential to
a physiotherapist, particularly to those who
specialize in hand treatments or who work in
Aust./.Physiother., XXIII, 2, June, 1977
an Outpatient Department. Because of her
frequent contact with the patient, she is often
in a position to recognize early Reflex Sym..
pathetic Dystrophy. If little or no improve-
ment is evident after approximately t,vo weeks
of physiotherapy alone, a consultation between
the physiotherapist, the referring orthopaedic
surgeon and an anaesthetist, experienced in
the management of pain, should be arranged.
In conclusion I wish to emphasize that the
prompt diagnosis and treatment of Reflex
Sympathetic Dystrophy is essential if pro-
longed or permanent disability is to he
avoided.
SUl\fMARY
Ten patients with Reflex Sympathetic Dystrnphy
were studied to' assess the relative roles of physio-
therapy, Stellate Ganglion blocks and Brachial
Plexus blocks in the management thereof.
A method of objective assessment is suggested and
regimes of treatment are described. Some results of
this pilot study are presented.
The possible underlying mechanism of the con-
dition and rationale for choice of treatment are dis-
cussed, with emphasis placed on the importance of
prompt diagnosis and early treatment.
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